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Abstract

Harmonic oscillator has been well described in both classical mechanics and quantum mechanics.  Recent 
advances in nano-fabrication technology make nano-mechanical resonator a model macroscopic system 
for investigating quantum behaviors in experiment, e.g., zero-point motion fluctuation.  Studying the 
measurement (interaction) on quantum states of such macroscopic systems may lead to the achievement 
of ultimate sensitivity for many physical variables limited by quantum interactions.  I will describe 
recent progress in pursuing the position detection limit governed by Heisenberg uncertainty principle 
and quantum back-action effects, in nano-mechanical resonators coupled to mesoscopic detectors such 
as single-electron transistors.  I will also talk on the potentials of carbon-nanotube based devices in 
pushing the mechanics into quantum regime.
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